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(57)Abstract: 

PROBLEM TO BE SOLVED: To enhance safety of a seat belt device 
with an impact absorbing (EA) mechanism. 

SOLUTION: At the stage of the possibility of collision, looseness of a 
seatbelt (302) is removed in advance, and after the collision, an 
occupant is restrained to a seat by an explosive seat take-up device 
104. In addition, a load at a position where the occupant is brought 
into contact with the seat belt is limited by an energy absorbing 
mechanism (EA). Even if the occupant is moved by the EA 
mechanism, since the looseness of the belt is removed, the occupant 
is not moved to the area of an airbag 500 when the it is being 
expanded, and the head part of the occupant can be prevented from 
hitting the airbag in the middle of expansion. 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 



LThis document has been translated by computer. So the translation may not reflect the original precisely. 
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CLAIMS 



[Claim(s)] 

[Claim 1]A seat belt device comprising: 

A seat belt which restrains a crew member on a seat. 

The 1st and the 2nd tension variable means into which tension of said seat belt is changed. 

A collision precognition means to foreknow a collision of vehicles and to output a collision prediction signal 

according to the possibility of a collision. 

With a collision-detection means to detect a collision of vehicles and to output a collision-detection signal, 
an air bag device which develops an air bag and prevents a crew member's secondary collision with said 
collision-detection signal, and said collision prediction signal and said collision-detection signal. A control 
means which controls the said 1st and 2nd tension variable means, and a tension limit means which restricts 
tension so that tension of said seat belt may not exceed a predetermined value. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the seat belt device which aimed at improvement in the 
protecting performance of the crew member after a restraint especially about the seat belt device for 
****** w hich restrains and takes care of a crew member on a seat effectively in the case of a vehicle 
collision. 
[0002] 

[Description of the Prior Art]In the seat belt winding device (retractor) for holding the crew member of 
vehicles, etc. on a seat safely conventionally, The urgent lock type retractor which is provided with the 
urgent locking mechanism which locks a belt winding device physically, and restrains a crew member 
effectively and safely by the inertia sensing device reacted to sudden acceleration, a collision, or a 
slowdown is used. As such an urgent lock type belt winding device, there is a seat belt winding device 
indicated by JP,50-79024,A, JP.59-21 624,B, JP,2-45088,Y, etc., for example. A gunpowder-type belt 
winding device (pretensioner) is formed and there is also a seat belt device which removed the slack of a 
belt momentarily on the occasion of a collision. 

[0003]However, in order that an inertia force may act on a collision direction to a crew member when a seat 
belt is locked thoroughly, and vehicles collide, the crew member currently restrained with the seat belt has 
a possibility of it being pushed against a seat belt and receiving a damage in a thorax etc. For this reason, if 
belt tension exceeds a predetermined value, the seat belt device provided with EA (energy absorption) 
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mechanism which eased the shock which a crew member receives as a seat belt is pulled out from a belt 
take-up motion is also proposed. 

[0004]Since the secondary collision which collides with a handle or a structure in the car will also be 
generated if a crew member moves to a collision direction by the shock of a collision, the air bag device 
which develops a bag and plans a crew member's safety by collision is also used. 
[0005] 

[Problem(s) to be Solved by the Invention]However, when the crew member wears the clothes of ground 
thickness, the amount of cash drawers of a belt increases. If time will be taken before the pretensioner will 
operate and being in the restrained condition of the crew member by necessary seat belt tension, the inertia 
force which acts on a crew member will act on a seat belt while being belt rolling up. When the cash-drawer 
load added to a seat belt exceeds a predetermined value, the EA mechanism operates and a seat belt is 
made extended [ begin ]. As a result, a crew member moves to a collision direction and it is possible that the 
air bag under deployment hits a head etc. Also when judgment of collision detection is overdue, it may be 
considered the same way that a crew member moves, go into deployment within the limits of an air bag, and 
the air bag under deployment hits a head etc. in expansion speed. 

[0006]Therefore, in a seat belt device provided with an EA mechanism, an object of this invention is to 
provide the seat belt device a crew member's movement was made to decrease in number more. 
[0007]In a seat belt device provided with an EA mechanism, this invention aims to let a crew member's head 
etc. provide the seat belt device it was made not to hit the air bag in the middle of deployment easily. 
[0008] 

[Means for Solving the Problem]In order to attain the above-mentioned purpose a seat belt device of this 
invention, A seat belt which restrains a crew member on a seat, and the 1st and the 2nd tension variable 
means into which tension of the above-mentioned seat belt is changed, A collision precognition means to 
foreknow a collision of vehicles and to output a collision prediction signal according to the possibility of a 
collision, With a collision-detection means to detect a collision of vehicles and to output a 
collision-detection signal, an air bag device which develops an air bag and prevents a crew member's 
secondary collision with the above-mentioned collision-detection signal, and the above-mentioned collision 
prediction signal and the above-mentioned collision-detection signal. It has a control means which controls 
the above 1st and the 2nd tension variable means, and a tension limit means which restricts tension so that 
tension of the above-mentioned seat belt may not exceed a predetermined value. 

[0009]Before an inertia force by a crew member acts [ in front of a collision ] on a seat belt except for slack 
of an excessive seat belt by having this composition in the case of a collision by the 1st tension variable 
means, belt rolling up is completed by the 2nd tension variable means. For this reason, even if the tension 
limit means (EA mechanism) operates, a crew member can be prevented from moving to a collision direction 
more than a desirable quantity, and it becomes avoidable [ ******, such as a crew head part by air bag 
deployment, ]. 

[0010]Preferably, by a motor, drive a tension variable means of the above 1st to the leveHuffing-motion 
side or a sending area, and a seat belt a tension variable means of the above 2nd, Drawing a seat belt in an 
instant by explosive power of gunpowder, in a cash drawer of a seat belt, a metal stick is twisted and the 
above-mentioned tension limit means controls an increase in belt tension. 
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[001 1]Preferably, the above 1st and the 2nd tension variable means, and the above-mentioned tension limit 
means are provided in a belt winding device which rolls round an end of a seat belt. 

[0012]Preferably, a tension variable means and the above-mentioned tension limit means of the above 1st 
are provided in a belt winding device which rolls round an end of a seat belt and a tension variable means of 
the above 2nd is provided in a buckle part. 

[0013]The above-mentioned 2nd tension variable means and the above-mentioned tension limit means are 
preferably provided in a belt winding device, a cash drawer of a seat belt is electrically provided in a 
compulsive means for locking which can be locked by belt winding device, and a tension variable means of 
the above 1st is provided in a buckle part — preferably, A tension variable means and the above-mentioned 
tension limit means of the above 1st are provided in a belt winding device, and a tension variable means of 
the above 2nd is provided in a lap belt holding part which fixes the other end of a seat belt to the body. 
[0014]Preferably, a tension variable means and the above-mentioned tension limit means of the above 2nd 
are provided in a belt winding device, a cash drawer of a seat belt is electrically provided in a compulsive 
means for locking which can be locked by belt winding device, and a tension variable means of the above 1st 
is provided in a lap belt holding part. 

[0015]Preferably, the above-mentioned tension limit means and a compulsive means for locking which can 
be locked electrically are provided in a belt winding device, the 1st tension variable means is provided in a 
buckle part, and a tension variable means of the above 2nd is provided in a lap belt holding part. 
[0016]Preferably, the above-mentioned tension limit means and the above-mentioned compulsion means 
for locking are provided in a belt winding device, a tension variable means of the above 2nd is provided in a 
buckle part, and a tension variable means of the above 1st is provided in a lap belt holding part. 
[0017]Preferably, the above-mentioned tension limit means and the above-mentioned compulsion means 
for locking are provided in a belt winding device, and the above 1st and the 2nd tension variable means are 
provided in a lap belt holding part. 

[0018]Preferably, the above-mentioned belt winding device is fixed to a seat. A wrap belt part is provided in 
a seat. 

[001 9]Preferably, the above-mentioned tension limit means contains a torsion axis and a magnetic fluid. 
[0020] 

[Embodiment of the Invention]Hereafter, it explains, referring to drawings for the example of this invention. 
[0021] Drawing 1 shows the example of the seat belt device of vehicles. A seat belt device, The electric 
winding device 100 which rolls round the seat belt 302 which restrains a crew member on the seat 301, the 
through anchor 303 which turns up the seat belt 302 near a crew members shoulder, and a seat belt are 
inserted in. The tongue plate 305 which engages with the buckle 304 arranged at the lumbar part, the anchor 
306 which fixes the end of the seat belt 302 to the body, the switch 307 which is built in a buckle and 
detects belt wearing, the control section 200 (not shown) which controls the motor of the belt winding 
device 100, It is constituted by the collision precognition part 401 (not shown), the collision-detection part 
402 (not shown), etc. which foreknow the collision of vehicles. The air bag device 500 is formed in the center 
section of the handle. The air bag device is formed also in the dashboard part and door of the passenger 
seat (not shown). 

[0022]D rawin g 2_is an explanatory view which illustrates the composition of the electric take-up motion 100 
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roughly. The electric take-up motion 100 is provided with the frame 101 in the figure. It combines with this 
frame 101 by the left end side of the reel 103 and the reel 103 which wind the seat belt 302, and the reel 
shaft 103a used as the medial axis of reel rotation is formed, enabling free rotation. The below-mentioned 
seat belt locking mechanism 102 which locks the cash drawer of the seat belt 302 is formed in the right end 
section of the reel shaft 103a. The seat belt locking mechanism 102 is provided with the following. 
VSI operation which locks the cash drawer of a belt when predetermined deceleration acts on vehicles. 
WSI operation which locks the cash drawer of the seat belt 302 when the seat belt 302 is pulled out with 
predetermined acceleration. 

The below-mentioned electromagnetic actuator 112 which answers a command signal and operates the 
locking mechanism 102 compulsorily is further formed in this locking mechanism 102. An operation is 
controlled by the output of the control section 200 of the after-mentioned [ the electromagnetic actuator 
112]. Rolling up of the seat belt 302 according [ the seat belt locking mechanism 1 02 ] to the electric motor 
110 also in the locked position of seat belt 302 drawer is constituted possible. 

[0023]The reel shaft 103a mentioned above is a torsion axis, and is also bearing a role of an energy 
absorption (EA) means. That is, if a seat belt is pulled out by the seat belt locking mechanism 102 by strong 
power and the reel 103 rotates according to it where the right end of the reel shaft 103a (torsion axis) is 
locked, the reel shaft 103a itself will twist and carry out plastic deformation to the circumference of an axis. 
The striking energy which the seat belt 302 is pulled out and acts on a crew member's body with the seat 
belt 302 by that cause is absorbed. 

[0024]The pretensioner 104 operates via the control section 200 with the output of the collision-detection 
machine which is not illustrated, rotates the reel shaft 103a in the rolling-up direction of a seat belt, rolls 
round a seat belt compulsorily, and restrains a crew member on a seat. For example, the pretensioner 104 is 
gunpowder type pretensioner and A gas generator, It is constituted by the transmission mechanism etc. 
which change into rotational movement of the reel shaft 103a movement of a piston and a piston which 
moves with gas pressure in the inside of the cylinder which closes the gas emitted from the gas generator, 
and a cylinder via a clutch mechanism. 

[0025]The belt pulley 105 fixed to the reel shaft 103a is connected with the belt pulley 106 fixed to the axis 
of the direct-current motor 1 10 via the belt 107 for transmitting power. The external tooth of a 
predetermined number is formed in the periphery of the belt pulleys 105 and 106, respectively, and the 
internal tooth of the predetermined number is formed also in the inner circumference of the belt 107. Each 
addendum of the belt pulley 105 for reel shafts, the belt pulley 106 for motors, and the belt 107 has geared 
the neither more nor less, and rotation of the motor 1 10 is transmitted to the reel shaft 103a. It is being 
fixed to the frame 101 by at least two or more points, and the motor 110 operates with the output of the 
control section 200. 

[0026]The potentiometer 111 provided in the high order end of the reel shaft 103a is constituted by the 
resistor by which voltage is impressed to both ends, and the slider interlocked with rotation of the reel shaft 
103a as shown in drawing 3 . And the pressure value corresponding to the rotation from a reel shaft 103a 
reference position is outputted to the control section 200. Thereby, the amount of cash drawers of a belt 
can be presumed, for example. The amount of slack of a belt can be presumed by comparing the pressure 
value in the state where there is no slack of a belt with the pressure value in the state where the belt was 
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pulled out. 

[0027] Drawing 4 is a functional block diagram explaining the outline composition of the control section 200. 
As shown in the figure, the control section 200 is constituted by the microcomputer system. CPU201 
controls operation of the electromagnetic actuator (for example, solenoid) 112 which loads the control 
program and data which are held ROM202 to the work area of RAM203, and operates compulsorily the 
motor 110 and the seat belt locking mechanism 102. 

[0028]The collision with self-vehicles and obstacles, such as front vehicles, may arise, or the collision 
precognition part 401 shown in the figure distinguishes whether a collision is avoidable or evasion is 
improper. For example, the distance of a self-vehicle and an obstacle is measured for every predetermined 
time by noncontact distance sensors, such as a laser radar and an ultrasonic sensor. Relative velocity is 
calculated from the temporal response of this distance. The time to a collision is calculated by doing division 
of the distance with relative velocity. If this collision time is less than predetermined time T1 set up 
beforehand, a collision prediction signal is outputted noting that there is possibility of a collision. This signal 
is supplied to the input interface 204, and sets the "collision precognition flag" of the flag field (flag register) 
provided in RAM203 as one. Thereby, CPU201 is made to start the below-mentioned interrupt processing. 
[0029]The output of the buckle switch 307 sets up the flag corresponding to the existence of wearing of a 
belt to the flag field provided in RAM203 via the input interface 204. 

[0030]The collision-detection part 402 detects the shock generated into the body at the time of a collision 
with an acceleration sensor, carries out signal processing of the acceleration signal, and performs collision 
detection based on a size or a standup waveform. This signal is supplied to the input interface 204, and sets 
the "collision-detection flag" of the flag field in RAM203 as one. Thereby, CPU201 is made to start the 
below-mentioned interrupt processing. 

[0031]Since it is not directly related to this invention, it does not illustrate, but the A/D conversion of the 
output voltage of the potentiometer 1 1 1 mentioned above is carried out with a given period by the input 
interface 204. The input interface 204 builds in CPU and is supervising the changed output voltage data. For 
example, when a value is different from the previous value of output voltage data this time, the rolling state 
of the axis 103a is distinguished and the "cash-drawer" flag of a seat belt or "rolling-up" flag is set as the 
flag field of RAM203 by [ with a value / of a difference / positive or negative ] the previous value of output 
voltage data, and this time. Output voltage data is written in the rotation area of RAM203 by DMA operation. 
A changed part to the direction of a drawer from the output voltage data in the state where the belt was 
rolled round is equivalent to the amount of slack of a belt. This amount of slack is written in the amount area 
1 of belt slack of RAM203. 

[0032]The current value which flows into the motor 110 is detected as a pressure value corresponding to 
current by current detection machine CT provided in the below-mentioned motor drive circuit 206. In the 
input interface 204, the A/D conversion of this pressure value is carried out with a given period, and it is 
written in the motor current field in RAM203 by DMA operation. Since [ / the running torque of a motor ], 
the current of the motor 110 can presume running torque with a load current value. The running torque of 
the motor 110 serves as leveHuffing-motion power (tension) of the seat belt 302. 

[0033]CPU201 will give normal rotation instructions of the motor 110, inversion instructions, and driving 
stoppage instructions to the output interface 205, if the predetermined conditions set as the control 
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program are fulfilled. The output interface 205 generates the gating signal G1 corresponding to commands, 
such as this, and G2, and supplies them to the motor drive circuit 206. To normal rotation instructions, G1 
and G2 are set [ G1 and G2 ] as "H" and "L" for G1 and G2 to driving stoppage instructions to inversion 
instructions at "L" and "L" at "L" and "H", respectively. 

[0034] Drawing 5 is a circuit diagram showing the example of composition of the drive circuit of a motor. A 
transistor bridge circuit is constituted by four transistors of PNP transistor Q1, Q2, NPN transistor Q3, and 
Q4. The transistor Q1 and the emitters of Q2 are connected and the power supply Vc is supplied at this 
node. The transistor Q3 and the emitters of Q4 are connected and earth potentials are supplied at this node. 
[0035]Like previous statement, level detection of the transistor Q3 and each emitter output current of Q4 is 
carried out by current detection machine CT, and a level detection signal is sent to the input interface 204. 
The input interface 204 carries out the A/D conversion of the level detection signal, and writes it in the belt 
tension area of RAM203 by DMA operation. Since the load current value which flows through a motor 
relates to torque, it can presume the seat belt tension F from this. 

[0036]The collector of the transistor Q1 and the collector of the transistor Q3 are connected via the diode 
D1. The collector of the transistor Q2 and the collector of the transistor Q4 are connected via the diode D2. 
The base of the transistor Q1 and the collector of the transistor Q4 are connected via the bias resistance 
R1. The base of the transistor Q2 and the collector of the transistor Q3 are connected via the bias 
resistance R2. Direct-current electric motor M is connected between [ of the transistors Q1 and Q2 / 
each ] collectors. 

[0037]In this composition, if a normal rotation command signal (G1= "H" , G2= "L") is supplied to each gate 
of transistor Q3 and Q4 from the output interface 205, the transistor Q3 will be flowed through it and the 
transistor Q4 will be un-flowing. The collector of the transistor Q3 serves as a ground level, carries out bias 
of the base of the transistor Q2 to a low (abbreviated ground level) via the resistance R2, and makes it flow 
through the transistor Q2 by flow. The collector of the transistor Q4 serves as an abbreviated power supply 
Vc level, carries out bias of the base of the transistor Q2 to a high level via the resistance R1, and makes 
the transistor Q1 un-flowing. As a result, the current path of a forward direction is formed in the power 
supply Vc, the transistor Q2, the motor M, the diode D1, the transistor Q3, and a grounding course, and the 
motor M rotates in the direction which rolls round a seat belt. 

[0038]If a reverse rotation command signal (G1= "L", G2= "H") is supplied to each gate of transistor Q3 and 
Q4 from the output interface 205, the transistor Q3 will be un-flowing and the transistor Q4 will be flowed 
through it. The collector of the transistor Q4 serves as a ground level, carries out bias of the base of the 
transistor Q1 to a low via the resistance R1, and makes it flow through the transistor Q1. The collector of 
the transistor Q3 serves as an abbreviated power supply Vc level, carries out bias of the base of the 
transistor Q2 to a high level via the resistance R2, and makes the transistor Q2 un-flowing. As a result, the 
current path of an opposite direction is formed in the power supply Vc, the transistor Q1, the motor M, the 
diode D2, the transistor Q3, and a grounding course, and the motor M rotates in the direction which pulls out 
a seat belt. 

[0039]If a drive stop command signal (G1= "L", G2= "L") is supplied to each gate of transistor Q3 and Q4 
from the output interface 205, both the NPN type transistor Q3 and Q4 will be un-flowing. When the 
transistor Q3 is un-flowing from switch-on, the collector of the transistor Q3 goes up from a ground level to 
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an abbreviated power supply level, carries out bias of the base of the transistor Q2 to high potential, and 
also intercepts the transistor Q2. Similarly, when the transistor Q4 is un-flowing from switch-on, the 
collector of the transistor Q4 goes up from a ground level to an abbreviated power supply level, carries out 
bias of the base of the transistor Q1 to high potential, and also intercepts the transistor Q1. Thus, if driving 
stoppage instructions are issued, each transistor which constitutes a bridge will be un-flowing. 
[0040]It returns to drawing 4, and CPU201 will give a locking command signal (operating command of a 
solenoid) to the output interface 205, if the conditions which operate the compulsive lock of the seat belt 
locking mechanism 102 are fulfilled. By the power amplifier 207, power amplification is carried out and the 
operating command set as the flag register of the output interface 205 is given to the level which can drive 
a solenoid from the signal of a logical level at the solenoid 112. When the solenoid operates, an actuator 
moves and the locking mechanism 102 of the winding device 100 is operated. If the seat belt locking 
mechanism 102 operates, the cash drawer of the rolled-round seat belt will be prevented, and the slack of a 
belt will be prevented, but rolling up of a seat belt has structure to permit. 

[0041] Drawing 6 is a flow chart explaining the control mode of the control section 200. The operation of the 
motor which rolls round the 1st tension variable means slack seat belt is controlled by this example. 
[0042]CPU201 supervises the wear flag of a seat belt periodically by executing a main program (S12). 
CPU201 will distinguish whether there is possibility of a collision by the existence of setting out of a 
collision precognition flag, if the seat belt wear flag is turned on (S12;Yes) (S14). Operate the motor drive 
circuit 206 as the flag is one, and the motor 1 10 as a slack elimination means or a variable tension means is 
made to rotate in the rolling-up direction of a belt, and the webbing 302 is rolled round (S16). (S14;Yes) This 
removes a certain amount of slack of a seat belt. For example, rolling up is good also as carrying out 
predetermined time until a belt exceeds prescribed tension. Tension can be distinguished by reading the 
sampled value written in the current value area of RAM203. The slack of a seat belt is removed before a 
collision by this step. 

[0043]Since it is not necessary to remove the slack of a seat belt as CPU201 has un-equipping with a seat 
belt (S12;No), or an off collision precognition flag, the output interface 205 is ordered the stop of rotation of 
the motor 110 which rolls round a seat belt (S18). (S14;No) Thereby, the current supply source from the 
motor drive circuit 206 to the motor 110 stops, and the motor 110 suspends operation. This routine is ended 
and it returns to a main program. 

[0044]In not equipping, a seat belt is stored in the belt winding device 100 with the power of the rolling-up 
spring 1 14. Minimum slack is removed in the case of seat belt wearing. 

[0045]Next, with reference to drawing 7 , the operation control of the 2nd tension variable means slack 
pretensioner is explained. 

[0046]CPU201 performs this routine by interrupt processing periodically. CPU201 distinguishes whether the 
collision was detected or not in a seat belt mounting state (S22;Yes) (S24). If a collision is detected when a 
collision-detection flag is turned on (S24;Yes), the pretensioner 104 of the gunpowder type as 2nd tension 
variable means will be operated. By that cause, a seat belt is drawn quickly, slack is removed, and a crew 
member is restrained firmly. In the case of un-equipping with a seat belt (S22;No), and the non detection of 
a collision (S24;No), this routine is ended, without operating the 2nd tension variable means. 
[0047]When a shock is added to vehicles by the VSI sensor formed in the belt winding device 100, the cash 
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drawer of the seat belt 302 is locked. When the seat belt 302 is rapidly drawn out by the WSI sensor formed 
in the belt winding device 100, the cash drawer of the seat belt 302 is locked. 
[0048] Drawing 8 is a flow chart explaining the operation control of an air bag device. 

[0049]CPU201 performs this routine by interrupt processing periodically. If a collision is detected when the 
collision-detection flag was turned on (S32;Yes), CPU201 will supply an ignition signal to an air bag device, 
will ignite gunpowder, and will develop a bag by the rapid expansion of combustion gas (S34). This prevents 
the secondary collision to a crew member's car interior of a room. When a collision is not detected, (S32;No) 
and this routine are ended. 

[0050] Drawing 9 is a flow chart explaining the forced operation of a seat belt locking mechanism. 
[0051 ]When the 1 st or 2nd tension variable means is established in addition to the belt winding device, when 
provided in the buckle or the lap belt holding part, if the variable tension means operates, it will act in the 
direction which pulls out a belt from a winding device, for example. Then, a seat belt locking mechanism is 
operated compulsorily beforehand, the cash drawer of a seat belt is prevented, and belt tension is secured. 
[0052]CPU201 supervises the wear flag of a seat belt periodically by executing a main program (S42). 
CPU201 will distinguish whether there is possibility of a collision by the existence of setting out of a 
collision precognition flag, if the seat belt wear flag is turned on (S42;Yes) (S44). A locking command signal is 
given to the output interface 205 as the flag is one, and the locking mechanism 102 of the winding device 
100 is operated (S44;Yes). If the seat belt locking mechanism 102 operates, it will prevent the cash drawer 
of the rolled-round seat belt, and will prevent the slack of a belt, but rolling up of a seat belt permits it (S46). 
When a shock is added to vehicles by the VSI sensor formed in the belt winding device 100, the cash drawer 
of the seat belt 302 is locked. When the seat belt 302 is rapidly drawn out by the WSI sensor formed in the 
belt winding device 100, the cash drawer of the seat belt 302 is locked. 

[0053]CPU201 operates the motor drive circuit 206, makes the motor 110 rotate in the rolling-up direction 
of a belt, and rolls round the webbing 302 (S48). This removes a certain amount of slack of a seat belt. For 
example, rolling up is good also as carrying out predetermined time until a belt exceeds prescribed tension. 
Tension can be distinguished by reading the sampled value written in the current value area of RAM203. The 
slack of a seat belt is removed before a collision by this step. 

[0054]Since CPU201 does not need to be operating the locking mechanism of a seat belt as un-equipping 
with a seat belt (S42;No) or a collision precognition flag is off, it orders the output interface 205 release of a 
lock (S44;No). Thereby, a lock is canceled and the cash drawer of a belt becomes possible (S50). The output 
interface 205 is ordered the stop of rotation of the motor 110 which rolls round a seat belt (S52). Thereby, 
the current supply source from the motor drive circuit 206 to the motor 110 stops, and the motor 110 
suspends operation. This routine is ended and it returns to a main program. 

[0055]Also when the 1 st or 2nd tension variable means is provided in the belt winding device, of course, this 
routine can be applied. In not equipping, with the power of the rolling-up spring 114, a seat belt is stored in 
the belt winding device 100. In the case of seat belt wearing, the point that minimum slack is removed is the 
same. 

[0056] Prawing 10 is a graph which explains temporally the tension change of a seat belt when tension 
variable [ of the 1st and ** a 2nd ] equipping and operating an air bag device with the control procedure of 
drawing 6 thru/ or drawing 9 . 
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[0057]In drawing 10 , in the time t1, it is judged as those of a collision with possibility, the motor 110 starts 
an operation, and belt tension rises from the tension F0 with a rolling-up spring. A collision occurs in the 
time t2. In the time t3, a collision is detected and the pretensioner 104 and the air bag device 500 operate. 
Since a seat belt is rolled round by the motor 110 and the pretensioner 104, tension rises suddenly from 
tension F1 in the time t1. The seat belt locking mechanism 102 locks the cash drawer of a seat belt by VSI 
operation with the shock of a collision. In the time t4, although tension results in F2, the inertia force (it acts 
in the direction which pulls out a belt from the rolling-up part 100) to the front which acts on a crew member 
is added, and tension increases further. It will be twisted if tension is come to F3 by the time t5, and the 
energy absorption mechanism with the axis 103a operates, a seat belt is pulled out, and the increase in belt 
tension is controlled. 

[0058] Drawing 1 1 thru/or drawing 22 are the exploded perspective views which mainly illustrate the seat 
belt locking mechanism (the mechanical lock mechanism of a reel, a seat belt acceleration sensing device 
(WSI), a vehicle deceleration sensing device (VSI)) 120, and the electromagnetic actuator 112 and important 
section drawings of longitudinal section of the rolling-up part 100. Pretensioner is not attached to drawing 
11. If it is vehicle characteristic top necessity, as shown in drawing 2 , the pretensioner 104 will be installed 
between the retractor base 1 of drawing 1 1 , and the power transmission unit 15. 

[0059]In the retractor base 1, in drawing 1 1 thru/or drawing 1 6 , the most has a horseshoe-shaped section, 
The side plates 1a and 1b which counter are countered, a paper winding shaft through hole is drilled, 
respectively, and the reel 3 which is a paper winding shaft which loops around the seat belt 302 (not shown) 
is passed over, enabling free rotation, where these paper winding shaft through hole is inserted in. 
[0060]The engagement internal tooth 2 is formed in the internal circumference edge of a paper winding 
shaft through hole established in the side plate 1a, and the ring member 4 is installed by the outside of this 
paper winding shaft through hole side by side. Spinning is performed to the ring member 4 along the internal 
circumference edge, and when the ring member 4 adheres to the lateral surface of the side plate 1a by the 
rivet 40, it is constituted so that the crevice between shaft orientations may arise between the engagement 
internal tooth 2 and the internal circumference edge of the ring member 4. 

[0061]And the urgent locking mechanism for preventing the drawer of a seat belt in an emergency is 
arranged at the side plate 1a side of the base 1. . Do not illustrate to the side plate 1b side of the base 1. 
The power transmission unit 15 containing the belt pulley 105 connected with the axis 15c (it is equivalent 
to the reel shaft 103a) driven with the electric motor 1 10 via the timing belt 107, the rolling-up spring 114, 
the potentiometer 111, etc. is arranged. The reel 3 is a paper winding shaft of the cylindrical shape by which 
integral moulding was carried out with the aluminum alloy etc., and in order to make a seat belt end insert in 
and to hold, the slit opening 28a penetrated to a diametral direction is formed in the drum section 28 around 
which a seat belt is wound. The peripheral part of the reel 3 is equipped with the flange member 13 formed 
by the different body, and the volume disorder of a seat belt is prevented. When the seat belt looped around 
the periphery of the reel 3 attached to the retractor base 1 makes the seat belt guide 41 attached to the 
upper part by the side of the backboard of the retractor base 1 insert in, a receipts-and-payments position 
is regulated. 

[0062]Although the rotating pivot for supporting the reel 3, enabling free rotation protrudes on the 
both-ends side of the reel 3, the pivot pin 6 constituted by the different body is pressed fit in the sensor 
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side edge of the reel 3 as a rotating pivot, the pole 1 6 which is a lock member which can engage with the 
engagement internal tooth 2 constituted by the side plate 1a at the sensor side edge of the reel 3 — rocking 
— the pivot 7 supported pivotally rotatable protrudes. When the pole 16 carries out rocking rotation in the 
direction which engages with the engagement internal tooth 2, The rocking side edge part of the pole 16 and 
the pole rear end part 16e of an opposite hand are positioned, and the receiving surface 45 which receives 
the load when big load is added to the pole 16 between the engagement internal teeth 2 is established in the 
sensor side edge of the reel 3. 

[0063]The lock projection 8 for regulating rotation of the counter clockwise direction of the shaking lever 
member 20 supported pivotally rockable by the ratchet wheel 18 which is a latch member of a lock work 
means to mention later is formed in the sensor side edge of the reel 3. The crevice 9 is an escape which 
prevents the arm part 26c of the lock arm 26 which presses the sensor spring 25 which mentions the 
ratchet wheel 18 later with the tension coil spring 36 which carries out rotation energization in the direction 
of a seat belt cash drawer (the inside of drawing 12 and arrow X2 direction) interfering in the reel 3. 
[0064]Corresponding to the engagement internal tooth 2 constituted by the side plate 1a, the engaging 
tooth 16c which can be engaged is really formed in the rocking end of the pole 16. The axial hole 16a which 
fits loosely into the pivot 7 is installed through the center section of the pole 16, and the engaging projection 
16b located in the oscillation end side and 16 d of press projections located in the pole rear end part 16e 
side protrude on the sensor side of the pole 16. 

[0065]namely, — since the axial hole 16a is in a loosely-fitting state to the pivot 7, the pole 16 receives the 
pivot 7 — rocking — it is supported pivotally so that specified quantity relative displacement is rotatable 
and possible. In the locking hole 17b of the holding plate 17 which penetrated the breakthrough 17a with the 
pivot pin 6 pressed fit in the reel 3, as for a caulking **** cage and the holding plate 17, the tip of the pivot 
7 which penetrated the axial hole 16a of the pole 16 has prevented the pole 16 from losing touch with the 
end face of the reel 3. 

[0066]And the end of the engaging projection 16b of the pole 16 is inserted in the cam hole 18a currently 
formed in the ratchet wheel 18 which was allocated by the outside of the holding plate 17 and was 
supported pivotally by the pivot pin 6 enabling free rotation. Then, if the ratchet wheel 18 carries out 
relative rotating to a seat belt winding direction (drawing 12 Nakaya seal X1 direction) to the reel 3, Since it 
acts so that the cam hole 18a may move the end of the engaging projection 16b to the method of the 
outside of a radial direction from the rotation center axis of the reel 3, the pole 16 is made to carry out 
rocking rotation a center [ the pivot 7 ] to an engaging direction ( drawing 1 1 Nakaya seal Y1 direction) with 
the engagement internal tooth 2 constituted by the side plate 1a. 

[0067]That is, the pole 16 is made to carry out rocking rotation by the direction which engages with the 
engagement internal tooth 2, and when the engaging tooth 16c of the pole 16 engages with the engagement 
internal tooth 2, a means for locking which prevents rotation of the direction of a seat belt cash drawer of 
the reel 3 is constituted. The ratchet wheel 18 is the ratchet wheel with which the center hole was 
supported pivotally by the pivot pin 6 enabling free rotation, and the ratchet gear tooth 1 8b for engaging with 
the sensor arm 53 of the car-body-acceleration sensing device 51 is formed in the peripheral part. The 
flange 6a of the pivot pin 6 is supporting pivotally the center hole 30a of the inertia plate 30 which is a 
disc-like inertia member for constituting the seat belt acceleration sensing device which is an inertia 
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sensing device which detects the cash-drawer acceleration of a seat belt. The locking claw part 23 which 
protruded toward the winding device outside by the periphery of a center hole of the ratchet wheel 18 
engages with the engaging hole 30b, and is positioning the thrust direction of the inertia plate 30. The 
engagement lobe 31 of the inertia plate 30 is engaging with the oblong hole 24 formed in the ratchet wheel 
1 8, and the one end rim 24a of the oblong hole 24 is positioning the hand of cut of the inertia plate 30 at the 
time of urgent locking mechanism un-operating (refer to drawing 14). 

[0068]As shown in drawing 14 , the shank 22 which supports the lock arm 26 pivotally enabling free rotation, 
and the spring hooking portion 55 protrude on the lateral surface of the ratchet wheel 18. And as shown in 
drawing 18 , the opening 56 in which the spring hooking portion 55 is made to insert is formed in the inertia 
plate 30. After this opening 56 has inserted in the spring hooking portion 55, the inertia plate 30 is formed to 
the ratchet wheel 18 in the shape of [ in which relative rotating is possible ] an oblong hole, and that end is 
equipped with the spring hooking portion 57 corresponding to the spring hooking portion 55. 
[0069]And the helical compression spring 58 is fitted in between the spring hooking portions 55 and 57 of 
these couples. As shown in drawing 17 , the engagement lobe 31 on the inertia plate 30 is energizing this 
helical compression spring 58 so that it may be maintained at the state (namely, non-locked position) where 
the other end edge 24b of the oblong hole 24 formed in the ratchet wheel 18 was contacted. 
[0070]The spring lock part 21 on which one end hangs the other end of the tension coil spring 36 hung on 
the lock part 1 7c of the holding plate 1 7 is formed in the medial surface of the ratchet wheel 1 8, The tension 
coil spring 36 is carrying out rotation energization of the ratchet wheel 18 in the direction of a seat belt cash 
drawer (arrow X2 direction) to the reel 3. As shown in drawing 1 5 , to the lock arm 26. The arm part 26c 
which presses the longitudinal direction center section of the internal-tooth gear 34a of the gear case 34, 
the engaging pawl 26b which can be geared, and the linear sensor spring 25 which had both ends supported 
by the hooking portion 18d of the couple provided in the lateral surface of the ratchet wheel 18 is formed. 
[0071]Then, the lock arm 26 constitutes the locking member from which the engaging pawl 26b gears with 
the internal-tooth gear 34a which is an engaged portion, and prevents rotation of the direction of a seat belt 
cash drawer of the ratchet wheel 18. And press energizing of the engaging pawl 26b is carried out to the 
contact part 32 of the inertia plate 30 by the energizing force of the sensor spring 25. Although an opening 
is formed in the ratchet wheel 18 corresponding to the rocking range of the arm part 26c and the arm part 
26c penetrates an opening, it is for this guaranteeing the engagement state of the arm part 26c to the 
sensor spring 25. 

[0072]The contact part 32 as a cam surface where the regions of back 26d of the engaging pawl 26b of the 
lock arm 26 ****, The 1st cam surface 32a where rotation of the inertia plate 30 does not affect the lock 
arm 26, It has composition possessing the 2nd cam surface 32b that makes the lock arm 26 rock so that the 
engaging pawl 26b may gear with the internal-tooth gear 34a according to the rotational lag of the inertia 
plate 30 to the reel 3. 

[0073]In the non-locked position of an urgent locking mechanism, the regions of back 26d contact the 2nd 
cam surface 32b until the 1st cam surface 32a has contacted behind [ 26d ] the lock arm 26 and the 
rotational lag over the reel 3 of the inertia plate 30 exceeds a constant rate. The length (namely, quantity 
which the inertia plate 30 rotates in the state where the regions of back 26d ****ed to the 1st cam surface 
32a) of the 1st cam surface 32a, Even if the inertia plate 30 produces a rotational lag to the reel 3 in the 
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inertia force which acts on the inertia plate 30 at the time of whole-quantity storing of a seat belt, in a 
rotational lag to that extent. The length of the 1st cam surface 32a is set up to such an extent that the 
regions of back 26d of the lock arm 26 do not arrive at the 2nd cam surface 32b. 

[0074]As for the lock arm 26 in this embodiment, the contact nail 26e is formed in the oscillation end of an 
opposite hand in the engaging pawl 26b. And the level difference part 33 which the contact nail 26e can 
contact is formed in the inertia plate 30 so that it may correspond to this contact nail 26e. When the inertia 
plate 30 is in an initial position in a non-locked position, the level difference part 33 is that the contact nail 
26e contacts, and regulates the rotation to the lock direction of the lock arm 26. As shown in drawing 18 and 
drawing 19 , when the inertia plate 30 produces a rotational lag in more than the specified quantity and the 
regions of back 26d of the lock arm 26 contact the 2nd cam surface 32b, the lock arm 26 becomes rockable 
to a lock direction by the pressing action by the 2nd cam surface 32b. 

[0075]The shaking lever member 20 which had the boss 20a supported pivotally is allocated rockable by the 
pivot 19 which protruded on the medial surface of the ratchet wheel 18. Rotation of the counter clockwise 
direction is suitably regulated by the lock projection 8 which protruded on the sensor side edge of the reel 3, 
and the shaking lever member 20. When 16 d of press projections which protruded on the sensor side of the 
pole 16 contact between the pivot 19 and the lock projection 8, it is attached between the reel 3 and the 
ratchet wheel 1 8 so that rotation of clockwise direction may be regulated suitably. 

[0076]And the pivotal supporting part 34b which supports the reel 3 pivotally via the pivot pin 6 enabling 
free rotation is established in the central part of the gear case 34 allocated by the outside of the inertia 
plate 30, the flange 6a of the pivot pin 6 contacts the bottom of the pivotal supporting part 34b, and it has 
become a locating face of the axial direction of the reel 3. The storage 50 of the cube type which stores in 
the lower part of the gear case 34 the car-body-acceleration sensing device 51 which is an inertia sensing 
device which detects the acceleration of the body is formed. 

[0077] And the sensor covering 35 is allocated by the outside of the wrap side plate 1a in the gear case 34. 
[0078]Next, the operation of the above-mentioned winding device for seat belts is explained. First, as shown 
in drawing 17 , a normal use state the ratchet wheel 18, According to the energizing force of the extension 
spring 36 hung on the spring lock part 21 and the lock part 17c of the plate 17. It is energized to the reel 3 
in the direction of a seat belt cash drawer (arrow X 2-way in a figure), and the pole 1 6 with which the 
engaging projection 16b engages with the cam hole 18a is energized in the direction [ **** / the 
engagement internal tooth 2 / un-]. Therefore, the reel 3 is pivotable and the cash drawer of a seat belt is 
free for it. 

[0079]If the seat belt acceleration sensing device or the car-body-acceleration sensing device 51 which 
carries out a deer and contains the inertia plate 30 in emergencies, such as a collision, operates, The lock 
arm 26 or the sensor arm 53 which is a locking means which prevents rotation of the direction of a seat belt 
cash drawer of the above-mentioned lock work means prevents rotation of the direction of a seat belt cash 
drawer of the ratchet wheel 18, and a means for locking of a winding device is operated. 

[0080]And if a seat belt is pulled out from a winding device after the car-body-acceleration sensing device 
51 or the seat belt acceleration sensing device operates and rotation of the direction of a seat belt cash 
drawer of the ratchet wheel 18 is prevented and also Since the ratchet wheel 18 produces a rotational lag to 
the reel 3 and carries out relative rotating to a seat belt winding direction (arrow X1 direction), the cam hole 
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18a of the ratchet wheel 18 moves the engaging projection 16b of the pole 16 to the method of the outside 
of a radial direction from the rotation center axis of the reel 3. Then, the pole 16 is made to carry out 
rocking rotation a center [ the pivot 7 ] to an engaging direction (the inside of drawing 1 1 , and arrow Y1 
direction) with the engagement internal tooth 2. 

[0081 ]If a seat belt is pulled out from a winding device, the engaging tooth 16c of the pole 16 will gear to the 
engagement internal tooth 2, and will be completed. And a crevice is between the pole rear end part 16e of 
the pole 16, and the receiving surface 45 of the reel 3, the shaking lever member 20 plays this state mostly 
by the lock projection 8 of the reel 3, and 16 d of press projections of the pole 16, and rotation is regulated 
in it that there is nothing. 

[0082]to the pivot 7 of the reel 3, the axial hole 16a of the pole 16 is in a loosely-fitting state, and receives 
the reel 3 here — rocking, since it is supported pivotally so that specified quantity relative displacement is 
rotatable and possible, Moreover, further, if a seat belt is pulled out from a winding device, relative rotating 
of the pole 16 will be carried out to the reel 3 a center [the rotation center axis of the reel 3 ] until the pole 
rear end part 16e contacts the receiving surface 45. 

[0083]Although 16 d of press projections of the pole 16 are immovable physical relationship to the side plate 
1a at this time, the lock projection 8 of the reel 3 rotates in the direction of a seat belt cash drawer (arrow 
X2 direction). A rocking end is pushed by the lock projection 8 by this motion by using a point of contact 
with 16 d of press projections as a rotational fulcrum, and the shaking lever member 20 is made to carry out 
rocking rotation to the clockwise direction in drawing 12 . When the shaking lever member 20 carries out 
rocking rotation to the clockwise direction in drawing 12 by making a point of contact with 16 d of press 
projections into a rotation center, the boss 20a currently supported pivotally by the pivot 19 of the ratchet 
wheel 18 will rotate to a seat belt winding direction (arrow X1 direction) to the rotation center axis of the 
reel 3. As a result, counterrotation of the ratchet wheel 18 is carried out to a seat belt winding direction 
(arrow X1 direction) to the reel 3. 

[0084]Therefore, also in a locked position from which the car-body-acceleration sensing device 51 or the 
seat belt acceleration sensing device operates, and a means for locking of a winding device prevents 
rotation of the direction of a seat belt cash drawer of the reel 3. The ratchet wheel 18 from which rotation 
of the direction of a seat belt cash drawer was prevented, The sensor arm 53 in the car-body-acceleration 
sensing device 51 or the lock arm 26 in a seat belt acceleration sensing device can be made into the free 
state which can be canceled of engagement on the internal-tooth gear 34a of the gear case 34. 
[0085]In the locked position of the pole 1 6, if big tension acts on a seat belt further, the portion which is 
supporting the pivotal supporting part 34b of the gear case 34 and the axis 15c of the power transmission 
unit 15 tends to change, and the reel 3 tends to move up. This movement is prevented because the contact 
surface 3a and the slot 3b which were formed in the reel contact the engagement internal tooth 2 and the 
engagement internal tooth 62 (refer to drawing 1 1 ) on the side plate 1b, respectively, and it catches the 
tension which acts on a seat belt in respect of these. 

[0086]When the tension which vehicles stopped and acted on the seat belt is canceled, Since engagement 
on the internal-tooth gear 34a of the gear case 34 of the ratchet wheel 18, the sensor arm 53, or the lock 
arm 26 is already canceled, The ratchet wheel 1 8 is the arrow X2 to the reel 3 by the energizing force of the 
extension spring 36. Since it rotates in a direction, the cam hole 18a of the ratchet wheel 18 moves the 
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engaging projection 1 6b of the pole 1 6 to the rotation-center-axis side of the reel 3. Since the tension of 
the direction of a cash drawer which acts on a seat belt is canceled as above-mentioned at this time and 
the reel 3 can rotate to a seat belt winding direction (arrow X1 direction), When the reel 3 rotates in the 
arrow X1 direction to the state in which the tip of the engaging tooth 16c of the pole 16 does not interfere 
with the tip of the engagement internal tooth 2, the pole 1 6, Rocking rotation is carried out in the direction 
of which engagement to the engagement internal tooth 2 is canceled a center [ the pivot 7 ], the lock of the 
reel 3 is canceled and the drawer of a seat belt is made free. 

[0087]Next, rolling up by the electric motor 1 10 is performed from a seat belt drawer state, and a seat belt 
rapidly according to the torque of the power transmission device 1 5 to a whole-quantity ************ 
case. Since the inertia plate 30 which is an inertia member of a seat belt acceleration sensing device rotates 
in the rolling-up direction as it is to the reel 3 which carried out the quick stop, it progresses and rotates in 
the rolling-up direction to the reel 3, and when it sees in the direction of a cash drawer of the reel 3, a 
rotational lag occurs to the reel 3. However, to the contact part 32 of the inertia plate 30 made to rock in 
the direction made to engage with the internal-tooth gear 34a of the gear case 34, the engaging pawl 26b of 
the lock arm 26. It is constituted by the two cam surfaces 32a and 32b for making the engaging pawl 26b 
rock in the direction of internal-tooth gear 34a, after the rotational lag over the reel 3 of the inertia plate 30 
reaches the specified quantity, The engaging pawl 26b does not rock to the engaging direction of the 
internal-tooth gear 34a until the rotational lag of the inertia plate 30 to the reel 3 reaches the specified 
quantity. 

[0088]In an embodiment of the invention, as mentioned above, it is constituted, and as shown in the locking 
mechanism which operates at the lower part of drawing 1 2 , the electromagnetic actuator 112 is formed 
further. As shown in drawing 20 and drawing 21 , the electromagnetic actuator 1 1 2 is constituted by the 
solenoid (exiting coil) 1 12a, the coil spring (elastic member) 1 12b, the plunger 1 12c with spittle (magnetic 
core), etc., and is arranged at the lower part of the car-body-acceleration sensing device 51. 
[0089]The solenoid 1 1 2a is magnetized in the normal state. In this state, as shown in a figure, the plunger 
1 12c does not contact the ball weight 54, and does not affect the locking mechanism 51. If magnetization of 
the solenoid 1 12a is canceled so that the control section 200 may lock a seat belt (S30 grade), the plunger 
1 1 2c will be lifted by the energizing force of the spring 1 1 2b. The tip of the plunger 1 1 2c thrusts up the ball 
weight 54 through the opening of sensor cover 52 pars basilaris ossis occipitalis. If the ball weight 54 is 
pushed up, the sensor arm 53 will be moved to the method of figure Nakagami, and the lock projection 53a 
will gear to the ratchet gear tooth 1 8b of the ratchet wheel 1 8. Thereby, rotation of the direction of a seat 
belt cash drawer of the ratchet wheel 18 (arrow X 2-way of drawing 1 2) is prevented. If a seat belt is pulled 
out and the reel 3 is rotated in the direction of a cash drawer, according to the rotational difference of the 
ratchet wheel 18 and the reel 3 which were stopped, the pole 16 will move to the radial outside of the reel 3, 
and it will gear to the internal tooth 2 of the frame 1a. Thereby, the rotation to the direction of a cash 
drawer of the reel 3 is prevented. 

[0090]In this example, if a locking action is not performed but an exciting current is intercepted when 
supplying the exciting current to the solenoid 1 12a, it will be made to perform a locking action. That is, a 
locking mechanism is operated by supplying the active signal of a low. therefore, the case where the power 
supply to a seat belt device is intercepted — the lock of a seat belt — ****** — it can be made like. 
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r0091] Drawing 22 shows other examples of composition of the electromagnetic actuator 112. The solenoid 
1 12a by which the electromagnetic actuator was attached to the frame in this example, It engages with the 
plunger 1 1 2c in the plunger 1 1 2c and an end part, and is constituted by the coil spring 1 1 2b which gives the 
energizing force of the clockwise rotation in a figure to the lever 1 1 2d of a cooking [ it is supported pivotally 
pivotable and ]-center section shape, and the lever 1 1 2d. If a lever [11 2d 3 claw part moves and the tooth 
flank 18b of the ratchet wheel 18 is touched, rotation of the ratchet wheel 18 will be prevented and the 
locking mechanism by the internal tooth 2 of the pole 16 and a frame will be operated. 
[0092]In the normal state in which the exciting current is supplied to the solenoid 1 12a from the control 
section 200. The solenoid 1 1 2a resisted the coil spring 1 1 2b, drew the plunger 1 1 2c near, and has estranged 
the claw part of the plunger 1 12c and lever [ which is supported pivotally with the end part enabling free 
rotation / 1 1 2d ] other end from the ratchet wheel 18. Therefore, the locking mechanism does not operate. 
[0093]Next, supply of the exciting current from the control section 200 is cut off so that CPU may lock a 
seat belt (S46 grade). A figure is caudad pulled out by the energizing force of the coil spring 1 12b, and the 
plunger 1 12c rotates the lever 1 1 2d according to it. Thereby, engagement (engagement) of the claw part of 
the lever [ 1 1 2d ] other end is carried out to the gear tooth 1 8b of a ratchet wheel, and it prevents the 
rotation to the direction of a seat belt cash drawer of the ratchet wheel 18. If a seat belt is pulled out and 
the reel 3 is rotated in the direction of a cash drawer, according to the rotational difference of the ratchet 
wheel 18 and the reel 3 which were stopped, the pole 16 will move to the radial outside of the reel 3, and it 
will gear to the internal tooth 2 of the frame 1a. Thereby, the rotation to the direction of a cash drawer of 
the reel 3 is prevented, and a lock is completed. 

[0094] Drawing 23 thru/or drawing 27 show the example of composition of other seat belt devices with which 
this invention is applied. In each figure, identical codes are given to the portion corresponding to drawing 1. 
[0095] Drawing 23 shows the example of other seat belt devices with which this invention is applied. In this 
example, it has the electric winch 310 provided with the reel 312 which rolls round the wire 313 connected 
with the motor 31 1 and the buckle 304 as a tension variable device which draws or pulls out a belt to the 
buckle 304 side. When the motor 31 1 rotates to right reverse, the cash drawer of a wire and drawing in can 
be performed. Instead of driving the motor 110, the control section 200 drives the motor 31 1 of the winch 
310, and removes the slack of the seat belt 302. It is possible by detecting the current value of the motor 
31 1 also in this case to presume the tension of a belt. In this composition, although the belt winding device 
100 has a desirable thing with a compulsive locking mechanism and pretensioner, it is good not to be an 
electromotive winding device. The anchor 306 which fixes the end of the seat belt 302 may be fixed to the 
seat 301. If it carries out like this, since the length of the portion by which the seat belt 302 is pulled out 
compared with the case where a seat belt end is fixed to the body will become short, it becomes earlier 
removable about the slack of a belt. 

[0096] Drawing 24 shows the example of other seat belt devices with which this invention is applied. In this 
example, the tension variable device from which the slack of a belt is removed is formed in the anchor 306 
side (lap belt holding part) which fixes the end of the seat belt 302. a tension variable device — carrying out 
— the electric winch 310 provided with the reel 312 which rolls round similarly the motor 311 and the wire 
313 connected with the buckle can be used. It is possible to use the composition etc. which draw a wire with 
the nut which carries out reciprocation moving of this screw-thread stick [ which is rotated by a motor ] 
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and screw-thread stick top, for example as an example of other tension variable devices. 
[0097]The belt winding device 100 is attached to the seat 301 instead of the center pillar lower part of the 
body in the example shown in drawing 25 . Also in such composition, this invention is applicable. 
[0098]An electromotive belt take-up motion and the pretensioner 104a provided in the buckle side 
constitute from the example shown in drawing 26 . 

[0099]An electromotive belt winding device and the pretensioner 104b provided in the anchor 306 side 
which fixes the end of the seat belt 302 constitute from the example shown in drawing 27 . 
[0100]Pretensioner is incorporable into the electric winch 310 shown in drawing 23 and drawing 24. 
[0101]They may be both motors, although an electric motor is used as 1st tension variable means and the 
pretensioner of a gunpowder type is used as 2nd tension variable means in the seat belt device of an 
example. It is good also considering a spring as the source of power. The 1 st and 2nd tension variable means 
can be provided [ both ] in a belt winding device, and also the tension variable device of either or both can 
be attached in addition to a belt winding device. In this case, a fitting place can be used as the buckle side or 
a lap belt holding part, for example. 
[0102] 

[Effect of the Invention]In [ as explained above ] the seat belt device of this invention, Since an air bag is 
developed by the 1st tension variable means at the same time it restrains a crew member on a seat by 
higher tension by the 2nd tension variable means except for the slack of a seat belt in the case of a collision 
in front of a collision, A crew member moves to a collision direction according to an energy absorption 
mechanism, and a crew member's head etc. become possible [ avoiding the state of hitting the air bag in the 
middle of deployment ]. 



[Translation done.] 
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[0 0 0 4] «^©«*fc<fc^TSR**«^:£ft 

[0 0 0 5] 

C^^»}*LJ:5 fc-raSffi] LfrLfc*^ SURA* 
ittJg(D*flH*#Ti/>SJi^tcti N ^;bbtf>]|Wbfi>b N so 



■Jilted: 5 JlEUOjfiim^ffii: * THcfmitl*' 5 *^* 
h h icffrBT S o v— h h tdfiofc § 3 I tU bMS 

/^y ^BBBas-es^KSfcs c t e>ftt# 

o 

[0 0 0 6] iot, *5gB/J«. E Aii5:Ix5->- 
[0 0 0 7] Sfc, EAli***S^-h 
[0 0 0 8] 

[.kim* Afifc-r a «> w#ga ±»e 1 1 w^iicr 5 fc & 

[0 0 0 9] frfrZ>Mf&£^Z>Z-£!,c£^T, jg^tutc 
m 1 (Dmtj^^$&C£^Tmftfty—b^Vb<Dmfr 

7b ft b T t * M A s « ^fp] K » S L ^ ^ ■ W ± lc & 

[0 0 1 0] b< ±MSm 1 0)3i*nl^#att. 
f-^aoty- h^l/h^r^liA^fiJ^ai/H^mb 

fijtciKfjjb, .hc*2<D3B*nra£¥a«^ iAcJioBie* 

[ 0 0 1 1 ] b < ±iaa 1 ^t>§g 2 ^^yjnf^ 
^a, ±,E«*apji8#att. >— h^h^-«^^ 

[00 1 2 ] ftf $ b < ±IB!B 1 ^S^jRl^aRtf 



3 

[0 0 l 3] W*L<t±, ±fBff 2 S*pIS#IKRtf± 

fRSP^ ti v— h h I fcB L ^SMWfc P v V hJbI 
&3§fffiJn-y ^#|§^S^e.n, ±S2m 1 OSB/jrT^SMS 

teas* 't (f*tc i,',i^-r i) v -v h i.'.i'i'Swcsit e> n 
[oo 1 4] 8?*L<ti, ±ias 2 ©B*Bras#aatf 

mz^mi^ t± h hO^ltH L^tMWt ci -y ? pj 

>y y^;i> h a^awciaw- &fts« 

[0 0 l 5] JfSKIi, ±E»*WH^aatf*«W 
ten y ^Rjff^'jifliijD -y Mfc^ffifci&tt 
P>tu 2Bi<D!K^Rras¥Stt'^y^^WKri8*t6^ ± 20 

aasi 2 <03Wjbjse#&8 5 -y h H^^isit en 
[ooi7]»sl<b, ±iaa*»jis¥aaa r ±iS3Si 

[00 19] WKit ±i£BB##JIB*8tl teDn 
[0 0 2 0] 

[0 0 2 l ] 0111 iKf3fi<7»— h^;l/h^ii v i^J^:^ 
LTi/^c h^;UhS6iMfl JEii^J-v; 3 0 ncftj 
StS'>- h 3 0 2«#ffiStA#KS1 1 0 40 

0, V— h^l/h 3 o 2*S&^M3ffi^fiTiS^x^— 
T>ii 3 0 3, ^-h^;l/h*ifiiLTflSgptcKH^n 
5;W^;b3 0 4 <hf£&*T£^ h 3 0 5. 

- h^;l/h 3 0 2(DJSg|5i&*mc|lI^-r§T>^-3 0 
6 . Ay^^rtl^nt^l/hM^it^X^ ^y 

ftirlM o 1 (H^-fr-f) , ffl^tfcfflfiM o 2 (0^ 
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[0022] m 2 H '.liOift-Sffi t> l o o a)#Sj3c*« 

10 0H 1 0 1 Si^.T^5o 

1/-A10 1ICH 5/-h^h 3 0 2^[Hlt§ ! J- 
;W 0 3. U— ;l/ 1 0 3eofe4SftiJt?llS&U U— ;WhJ*e 
(DWfttS§ , J-^>t7 M 03 atfEtftegfttcK 
IfZtl&o U^> + 7h 1 0 3 aOftSflSSPfclfcl 
h^;l/h 3 0 2©?|tHL*n»y ^"r«»5EO^— h^;b 
hny^ii 1 0 2«ltbtlTt^ 0 h^Hn 
10 2(1 »|i^tc0ffi£<oMSKlffiAWH Lfc <h t 
^l/h0)?iab*D7^t5VS I Sjf^F ^ > h^;l/ 

h 3 o 2^m^oipiiaT?ito?nfc^^tc->— f^;u 

h 3 0 2^|ffiL^P7^t§WS I fM^i:^fS^Tl^ 
^>o S/c. C(DW 1 0 2 tCH a >y^«« 10 

2*ig^M^^j6»bT^jwtc^i&^^«aai©«a 

WT^fiX-^ l l 2**Mfc:tWt5*iTi/ , »So 
T^^zix-^i l 2tt»3ai©SiJ»SI52 0 OOffi^itcJ; 
oTffiHi^®J»Sti«o y-h^bny^lii 0 2 
Ci, y-h^bb 3 0 2'j|#ffib^>ny ^ttffiTtiSiKi 
^e— ^ 1 1 0(a^y-b h 3 0 2 <D#flX D ^ rTS 

[0 0 2 3] ±SELfcU— 7 h 1 0 3 attfaCtl 
(Bit? fed, x^;^lK ( e a ) ^Si:bT<ot2#J*t» 

fetl^ c f^t)^, y-b^hPy^iil 0 2 
taoT'J-;Vyt7M03a (teCtltt) (Dfciffitf 
uyiz-SE ti /cttS£T\ h h 7^1 I ffi 2 tl 

T'J-;I/ 1 o 'J— ^>t7 h 1 0 3 a 

r i # ^^Dtc^i^nT ffi -r § 0 * ntc j: k> . 

^>-h^;l/h 3 0 2*^iai?nT^— h^;bh 3 0 2 tc 

[0 0 2 4] 7 a, Jr>y3t 1 0 4H la^U&i/^W^ 
«ffiSOm*tCct-3TSfJ»BI52 0 0^/>LT{tSjL. U 
— ;l/->^-7 M 03 a*^— h^l/h^KO^rSlfclHl 

^-T^o 7°'Jfyy3tl 0 4H m^i£, MST^U 

s/Mt'j-^i i o 3 atoEngafttc^gi'rseasi 

[0 0 2 5] 'J-;Hil 0 3a^@^n/c7°-U 1 0 
5 11 Sj^eiiffl^bh 1 0 l&ftLTmM*—* 1 1 

u i o io eo^Htcci^n^nsfSft^*^ 

MJtltt^c U— ;l/S/^r^ hJIJ^*7°— U 1 0 5, 
— &Rl<D7—V 10 6, 1 0 7 o^&MihteM^fc 
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7M03a iceatarftSo i iob, 7 A 

1 0 1 fcfc2j£W±T?B£SftT43 9, *UWSP 

2 0 OcOffi^^^oTlM^^^o 

[0 0 2 6] 'J^l/5/t7M 0 3a^iS^tG 
nr;*fyy3^-^l l Hi, 0 3fc:*vrj:5fc:* M 
«Stc«£EA^fflllP?tisaitn[#fc, 'J-;Vyt7h l 0 3 
a CO iHHEtc mm*? £ ffltt? £ <£ o Ttlfig * L 

t, U-;Vvt7h 1 0 3 al?fii^b©0KI^W 
!SLfc'.tiJ±fil , t«:{|iiJISiI?W2 0 OtctU^j-r^c Ctiti!), 

£ n/-:WSEI £ Jztmtfr z> c £ lc X o T^;b h <D 

[0 0 2 7] B4tt, $«§[3 2 0 0 0««*S*iBrat 

g|52 0 0«:, ^Y^pny^a-^^XrAfaoti 
j££tl£o CPU 2 0 Hi. R O M 2 0 2 (CfSf# c£tl%> 
aayD^7A^f-?^R A M 2 0 3©7-^xiJ7 
&cp— FLt€-^ 1 l OMy-b^Vhn^^Wi 
1 0 2*a»JWtCf^»?'fr«*«WT^^iX-5r (0J 

VUX-TF) 1 1 2(Diff*9J»t5o 

[0028] mmi^t, «^a§P4 o 1 1±. 

ft, R AM2 0 3rt^lSttbtl/c-7^^Si^ (77^U 
&c£ 0. C P U 2 0 1 tc»idi(D9Ji&*«ia«rMi63r^ 

S o 

[0 0 2 9] /^y ^;l/XY7f3 0 7 (DlMlte. XJl<< 
y^7x-X204^Lt, R AM2 0 3rttC,gfrte> 
ftfc V ^ yft'Mttc-^U F ^^'i^-fjtetcW/S Isfcy^r {f 

[0 0 3 0] fB35*aiW4 o 2&i. «r^f$fc:#f*fc:5g£ 

{§ ffifl L T A # £ ^ j£ ± A* 0 S lc Sol ^ T a 
^ff5 0 cKOfS^ti, AWy^7x-X2 0 4M^ 
?n, R AM2 0 3rt^^^^M^3 r«^^tb"7^ 
yj ^V^SSSTTSo cintCctO. CPU 2 0 Hcf* 

[0031] as. *5B9jtcn l iffiijy«Lftv^-eH^L 

AA^f>?7x-X2 0 4frCJ:^T3f^ia»iT?A/ 



DS»?ti«o AtK>£"7x-*2 0 4t±C PU^rft 

§ 0 tti^jviiffiT 1 - * o^mm t ^\>m t mm 
£ot. r^iabbj 77^ 

T#KDJ 7 7 R A M 2 0 3 7 7 
So £fc, DMAimciotffiMEf-^^RAM 
2 0 3COHI(teBaiUT^#iitro 

hcO'JtotoHcfli^^So ££>4ft#litt±. RAM203© 

[0032] ^e-£ i i otciKiasmiMittaia^— 

^|gfttH£S2 0 6tC|attenfc*Sft«ltBSC T(C±oT 

A^J-f>^ 7x-X 2 0 4 &C4ol^T, PirtSffiTA 
/D$l?n, DMAim:J:oTRAM2 0 3rtO€ 
— ^«8Rffi«tc»iiStiSo l l OOffigStte^- 

3 o OJK^J) £ 

[0 0 3 3] C P U 2 0 Hi, SfJ»7°n^A^f3£2 
n/cFTr^fMWc^n^h, ^e-^l 1 0OIE*5S 

[HS&2 0 6^W§o iE(toJB^C»bTtt. GK G 
ZtttlZtl THJ . rLJ JC, ifififfi^SLTH:, 
30 G K G 2^r j etl^n TLJ . rilj tc. SK3iWV ; ±*n^ 

tc^LT^. gk g 2 sr^-n^n ri.j . ruj tcss 
[0034] 15^ ^-zmmm^mmn*^ 

@I8SBIt?*So PNPh7^X*QK Q2. NPNh 
^>>?X^Q3, Q4^D, 4 0<Db7>^X^^j;7th 

40 [0 0 3 5] b^>>?X^Q3, Q4tO& 

x ^ >y ^ m^j«at««at«itbs cTta^t u^^tu 

sn, U-^;H*aiM#^A*^>^7x-X 2 0 4(ci36 

en^o Ati^>'^7x-x2 0 4(t ix^;b^m(s-^ 

^A/DfiU DMAi(ftaotRAM2 0 3^ 

[0 0 3 6] hx>i/A^Ql^nlx^^^ h^>S/X 
^ Q 3« n U £ ^ <h (i ^f-T F D 1 *i> L TSlfet? ti 
so So h^>^X^QZ<D3U^*fc h5>v ? X^Q4^3 



(5) 



>>X£Q1<D^— X£ b ^yisZsZQm^UZZ tte^ 
X<^ h^>^X^Q3£Da <^A^7X}gJ/i 

[0 0 3 7] WSMtt^T, h^>^X^Q3, 
Q4cDSy-hfC]Ee^fI^ (Gl = THJ . G2 = 

r l j ) t^ch^is^y x.—7,z o 5frz>tM*zft% 
^%£o h^v^x^QS^nb^^^^iffltCcfcoTJS 
— X^rfSU-Ob (BSS^iteU^W 

^X*Q2*#iI£-£So h^>^X#Q40nU^fc* 
HS«aSVcb^/bi:E:>K iRRl^/Mt h7>S>X^ 

Q2, -t— Wt-FDK h^>^X^Q3, 

h -Ob h £ 7j fp] tc l! iI'K^r S o 20 

[0 0 3 8] h^>^X^Q3, Q4<Q«-'5r— MCiSMteffi 
frfi^" (Gl= r L J , G2= THJ ) tfttlA>fy*7x 

h^;y^X£Q4ttWiI£:ftSo h7>v ? X$Q4<D 

^X^QICD^— X^fftU^WcM-fTXU 

Z^^X^^l/^Wc/^TXl, h^>> ? X^Q2?r 
#»iIfc:S-e:So C<£>*S*. fiVc, h7>S>X^Q 30 

^;i/h^ia*r^(qi^iiite*rso 

[0 0 3 9] h^>>>X^Q3, Q40&y— hUliRttf? 

ih»<f*rtl*§ (Gi= tlj . G2= rij ) tfmii<f>* 

>^X*Q3. Q4ttttfc:#*Sfc&So h^V^X^Q 
3^5#Mttftgfr 5 & -o fctti^ h ^ > i/X ^ Q 3 

F 7 > i/X ^ Q2^-X5:StS(i:;U7 X Lt 40 

dUZZte, ffitfi^;l/A^PIS«ilgU^Wc±#b^ h 
^y^X^QlO^X^Sffic/^TXLT h7>' 

W^^n§^, x*u ^y^iSt^Sb^y^x^ 

[0 0 4 0] H4KlA!t), CPU201H, h^;b 
hD7^ figW 1 0 2 o~)$m\ n ^ ^rftift 2 H± § ^ff **86 
fcStlSfc. n-y*»^fiJ§ (VUX^K^l^) so 
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5:ti]W>^7x-X2 0 5t:^l) o U)W>?7i 
-X2 0 507^^U^X^K,S^Snfc{^ilBl}B^tt, 
tOW}Bf2 0 7*c<k^TASI!U^;l/0)fii'W&VU' 

oT, T^^-aX— ^*^»U #ffigil00©D7 
*WM 1 0 2#lM y fr*-££o &i5. y-h^HP7^ 

^b^ffiihbT^;VF^tk^ES±-r^* s . >— b^fr 

[004 1 ] 0 6 a, fiawfsp 200 ©}iifj»jstK*,tfiW"r 

o 

[0042] cpu2ont *>fy7uf7 2*%:MfT 

BSe-TS (S12) 0 CPU20U1 y- F^;l/Fa 
ffl77^W7^^ott^i: (S 1 2 ; Ye s) ,ffi 

mc&K>mm~?z> (su) 0 hx^^^vt^^ 

( S 1 4 ; Y c s ) . ^Er— ^JBSbl>>IES2 0 6 *ft»* 

•d\ 5fi*^S#afe*o^iPia53S^¥©i:bT^, j e- 
#1 1 0*^;l/h<O#ffi0*'[atC|e!tclKl!lff'&T^xlf 
3 0 2<7)#ffiD*fT : 5 (S 1 6) o ^fttCcfcD, v 

fTK^^ltt&^o 3S*CiR AM 2 0 3<£>tt?MiX 

[0 0 4 3] C P U 2 0 Hi, iy—b^lbo^^m 
(S 1 2 ; No) , &ZMZffi^to7^?tf*7~£& 
Z>t (S 1 4 ; No) , h^;bh<D3fe**RSK&e 
ti&i/^-t?. 1 i 0^0$^ 

ggfi^ffih^mTa^V^Xx-XZ 0 stcjg^-rs (S 

1 s) o ^ntCctD, *:-$mmm%2 o 6*^^—* 

1 1 0 ^<D*8fc«*&*M¥lt u 1 1 0t±»I^*ff 

[0 0 4 4] %$S^ J/— h^;l/httffi»Dtf*ii 1 4C 

[0 0 4 5] mz. 0 7 5#iLT, m2»5M^jBJ^# 

[0046] cpu2o in ^/v—=f-^^mmmc$> 
%i,Hzmihft-mmic&iTmft-rz>° c pu 2 0 1 «, 

5/-h^I/hS^tt(SKfev^r (S 2 2 ; Y c s) s » 

^«a?nfc*>irp3b^WKij"rs (S24) 0 
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(S 2 4 ; Y c s) , sti2<D>]HJ3*im^mt\.T<D!kili 
o^?) i:J6j**T^o is-h^JlhcDimm (S 2 2 ; N 

o) , mmvimmvms cs 2 4 ; n 0 ) kb, ^2 

[0 0 4 7] ate. ^;bh#fx^S 1 0 OtClStf^tlT 
3 0 2^'Jimb^P^^^n^o Sfc. 

ffiSIWl ootcaw^ntv^ws i-ty^ia^ty 
— h^;l/h 3 0 2*^iSlc3lffi2ft£fc. h^;l/h 

3 0 2<D3lttl LtfD7*?h5o 

[0 0 4 8] H8*i, xT^^yftHof^ftMlBSKW 

[0049] C P U 2 0 Hi, ^^JSIHtfJfc:* 

si/^iwafe^ffla^cfcoT^ff-rSo c p u 2 0 1 a. 

f Si: (S32 ; Yes) , x7VW^&|£Hcj£Ml*2 

;^y^W?^5 (S3 4) o ^tUc£D, 

icte ( s 3 2 ; No) „ ^-vMtfJT'TSo 
[0050] g9 ti, h n ^«M£<o3a$Mt 

fr C lb S T — h ^ ; b h ^3 ^ I m L ^ [» ih L , -Obh^fi 

[0 0 5 2] CPU 2 0 Hi, ^^fyyo^^rfT 

KJgtS (S42) 0 CPU201tt, y- h^l/hS 
ffl77WXC&ot^5J: (S 4 2 ; Ye s) N S 

jftKctswHu-rs cs4 4) o ha^w* 

(S 4 4 ; Y e s) . n>y >?ffif}W}*tilJj'f^*7x 
-7s 2 0 Sfc^U 0 0OT7^lil 0 2 

§ (S 4 6) o ^te, ^;bh#i&S^i 0 (HcKWSti 
n^vs 1 -b>"9-tcJ:oT*iaStc«*^j!int>Si:^— 

h^Vb 3 0 2^lliib^P7^^ni)o Sfc. 

M^iffi 0 oK,aitan"C^sws i-fe>"9-K:«fc^T 
b^n* 3 0 2^^a^«jim^n^^, b^i/ 
h 3 0 2^i{iiL^P7^?n^o 

[0 0 5 3] CFU20U1 ^-^ggfij^K 2 0 6 
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tt"? x tf> ^ 3 0 2 0 ^5 (S4 8) q 

2 o 3cD«^fBxurtc«jASnfc+f>^;Hi^Mlxa 
iii:tc«J:oTW9Mft6T?**o ccDX-r^^cJ: 0, Iff 

[0054] CPU 2 0 Hi, h^Jlh<D^m 
10 (S 4 2 ; No) , &%W±m^ft7^7tf*7~£& 
%>h (s 4 4 ; N o) . fy— h^;l/hon»y^(iffl[«rfP 
•B& 5 #T i ^5 igSSti a 0 ^3 T\ a *y * <dM&%: mti-fz^ 
?7x-X2 0 5lcfi^f8o ^*Uc£tU ay^S 
R?n, ^;l/h©?imb^RTfiii:as (S5 0) o 

Yy^7x-72 0 5lcmttZ> (S 5 2) 0 ^ftlcX 

^e— ^ra0£§2 o 6^5)^— # i i o^<Dmw{P< 

20 [0 0 5 5] ate. 35 1 fe^VH4m2 0'jli^Bia¥S^ 

tffal 1 4 0^aoT, #«»©«^fc*4^l/h#lfc 
8il0 0rtfc»»Sti8o h^;bhS»<0(Kk: 

[0 0 5 6] glOtt, B6 Fl^m 9 OSiJffll^lHtc <fc o 
T, m 1 Stf % 2 cD?g^ nT^SS. X7^7^1f^ 

f^^77tSI)o 
30 [0 0 5 7] IIOM^T, H*SU t HCte^T, ffi^ 

£ 0 BfMt2tcte^T, W^tfSS^-rSo B$*Jt3fc:te^ 
T. i^ffi^tiT7°Uryy3tl 0 4&tfxr/^ 
7^Si5 0 0WW§o h-^l/Mi-t— # 1 1 

0^7 o, Jfyy3ti 04 J:»:iotS8l&nsot% 

3B*«\ mm t Hcte^^3S^Fi^es^±^"r^c w 

^tDffilTy- h^l" hD7 1 0 2 V S I Id 

40 4Tii, «JM^F2frcS5ft\ ^cmucmu^^mlj^ 

^F3JcftSi:faun«ii o 3 atckSai*/^*^ 
[0 0 5 8] gl 1 171MH2 2tt. #ffi0»l 0 0©, 

li, s/-h^;i/hiraaiai«»i¥a (ws i) . >KMM 

mtim^WL (V S I ) ) 12 0 i!'.ti««7^^aX- 

50 >n 2*8ttw^s»««*«ia&o : sgi5ifiewfffiiaT* 
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K 1 1 £>U h^^-X 1 tiWfSi^-y h 1 5 t 
[0 0 5 9] HI 1 1 TTiMB 1 6&C*5^T, U 

A^8Sn> y-h^H 3 0 2 (El^-r) 

rcVim-v^imnmcw^nrh^o 10 

[0 0 6 0] flllJIS 1 a tC.fitt&nfcSffi'ttlfiilfl^OrtW 

[0 0 6 1 ] fits ^— X 1 OMUffi 1 affljfcltt. K€l 
R $ * c - h ^ ; 1/ h <D <J I # ttj L * R L it f 2> tz *6 <D m & n *y 

^wra^nti/^c ^— x i omm i bfloj^c 20 

^e-^ l lOtciotBi^nsUll 5 c 0J-;bttl 
0 3 atcfflMaT^) frcjSHsgbfcy-U 1 0 5. #flXDfc? 

tai 1 4, #f>'>3^i i i *H*$c?®j^ejt 

v— h^;l/h##III£*l£IPIS5 2 8 Kite, y-b^H 

^ HJHn 2 8 a TbVStf £tlT^£o X. U— 3 CQ^U'il 

h^;l/h^#an*B6ih*rSo X, 'Jh7^^- 
x l tcffi#{^tfcU—;i/3 0^JBtc#»?nfc->— 

[0 0 6 2] u— ;l/3COi3SaiiSffitCt±U— ;b3*mtegffi 
HOJWilfii^ t±HUf*^*iV(figsnfc^«tf > 6 

n*y ^SlM*-e35S#— ;l/ 1 6*ffi«ilHl»iRrffitctt^'rs 

■&fflJ*»fcS»WO#--;l/»«Bai5 1 6 e*tt«ifca&U 

MlfflifiilCiaitenTv^So 
[0 0 6 3] Uitc, U— ;b3 0t>-9-"-ftB4iiSifiik:{±, » 
iztx^T £ n >y £ ^gPttTS 57fxyh* 

1 8(csanjt^c$ri?n/cisftu/^gW2 0 50 
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-h^;i/Miau?r*i (012*. *enx2 7jiri) km 

2 6c ^^U-;I/3^X^^^^I»<^fTS§o 
[0 0 6 4] ;l/ 1 6 OffittagSttcHu flJS 1 a Kl« 
jS2nfc^rt«2tc^JSbT^Rl^a:f*^*l 6 c 
tf— ' f*^j£2*rr^£o X, ;M 6©Ff*g|5^tt N 
^tt7tcifi«f Stt7>: 1 6 a^MIS^tlTfcO. 

1 6 b ;U»«BSB 1 6 cfiajeffiKfrsWE^jE l 6 

[0065] gp^, ffl;A: i 6 att5:(ft7tcS*brailKtt 
(8S(D^ ;H 6*^tt7{c^bTjgftIiH(iRreiS 

Lf3TSitajfi«^a5^nti/^c x. u-;i/3 

{cffA^nfc^WlVfvetCcfcOKifiTLi 7a^®ii^n 
fciSSF^U— h 1 7 ^f^ih?L l 7 b lct±. ;l/ 1 6 O 

6 a*Mabfc^tt7 0^4SA^lHlta46&nT43 
0 > fSW/U— H7BU 3 cDuJSiYli^ 6 1 6 

[0 0 6 6] fLT, 6 0«&^fil 6 b OS 

»u\ ««pyu— h i 7^^iJ^ga^^nT5:?fiti o >6 

Sht^5*A^ 1 8 a*cJ*AStlTV^So till?, ^ 
^i^y b*-f— ;V 1 8^U-^3«HTy- h^l/h 
(Eli 2*^ffJXi >5tipi) tcfflWliHto'rai:, 
JjLs'/k 1 8 a 1 6 b Offigfl^ U — ;1/ 3 

T\ ;l/ 1 6 ttftBtB 1 a tcWfig?nfc«-&rt«2 fcOD 
f^er^^] (Si i^^fflYi ^fp]) ^tt7«r^L>tcffl 

[0 0 6 7] Epi3. 1 6 ?b\ {^&rt«2 t\%£^ 

^m^mm^ni^^^n. )\*\ 6*&si 6 c 

i|£*llPisfilto*a¥a5 1 ^-tr>-9--7 / -^ 5 3 
^$St: 0 >'6c?3X^>v ; gf^6 a fr±. i/— h^;l/b^lttJL 

-S/t^ Wh 3 0 0*^3 0 a4iJ lt^5o ^ 

^oT5ga2$nrc«±mau2 3«. «^3 o b^f^^ 

^tT^Tt^o 7fx7h*^H 8tC}gfilt*tlfc£i 
^2 4 tctt><^- v-^7°U-h 3 0^&3£tti^3 1 ^ 
i^LTSD^ S7v2 4<D— *»2 4 a«tn7^i 
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m$ 2 0 01-16 318 5 
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Wttf$Wi : °}^~J~— y-v^l^- h 3 OOli'Ite^fRlOfiEiW 
[0 0 6 8] 7fx7h*Y-;H fKDftWmai, H 

So fbt, gll 8^T£5^ -Yt-^ + ^U-b 

?K f<D —MUCH;, tffe^y ^iS5 5 StcWJiS-TSffte^ 

[0 0 6 9] fLT, cne©—J*<Otfte "7^^615 5 

«EIS3>r;Mfte5 8t±, Ell 7lC*Vr<£-5^ -T^— 
^t^U-h 3 0±<Df&a^ttiS$3 ltf, 7fx7F* 
-f— ;l/ 1 8tCflgfig^nfeS5^2 4 cOffi^ 2 4 btC^Jg 

[0070] ^x-y h*-f— awrtftliJifi'itctt. — 
<9 3>f ;W** 3 6 co{Biffi*»±t*SlJte»ikffl3 2 l ^88 
T^x^y h*>f — ;l/ 1 8£rv— Mlfcti L7?rn] 

(^F-nx2 jrft) ic0$^in^ o mi sm^Lfc 

3 4 a <h«^V^££&f£^m2 6 b ^x^y 

ht^-ji 1 8<D9\>wmfcW>VfZ>nr~ a<oyy^ \ 

^)S^7jf^**g^Wl±^S7 7 -iAgf5 2 6 c fctfRttS 

[0 0 7 1 ] f Ct\ P7^7-A2 6(±. ip/Tl2 6 
b«&g^'$^rtB^7 3 4 a fc«r#&oT5*x 
>y ;b l 8<7»— h-c;l/h?iaL^rpl<Olil<to*ia 

t7V-h3 0O^«SP3 2fcJ¥ffitt»*nT^5o 

^ . y—L± \% 2 6c cDseartiPH ^ wje^ ^7fx7h>t 

So 

[0 0 7 2] ^«BB3 2tt, D7^7-A2 6 0i&!Ti 
2 6 b<D»«5 2 6 d«t§/jAffi^ It, ^ 
f 7°b- h 3 0 <D{U$£^U V &y~-l± 2 6 

s^iMAi3 2at, ij— ;i/ 3 *c*rrs-f 

h 3 0<D|r»ii|£ibSnfrCjSi;T^^n\2 6 btfrtW 
^7 3 4 atnfU&'TS £^cn*y^7-A2 6£:»£ 
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[0 0 7 3] 55tiay^««<D^n^^^T*ti. fg 1 
(Di3l±\(\\3 2 a tfdy ^T~~UZ 6<Df¥tfP2 6 dlCl^JS 
LTte^ -Yt-^t/U- h 3 0<OU— ;l/3tcWi*S 

nHEiin^—^a^ffl* w*2 6dft^20D 

*AI3 2 bK:S»L4^J:oJc5t3T^8o S l 
Affi3 2a<Dit£ (EP%. ftlO*AB32 atcW«2 
6 d^^bfc««8^^^--v^7 0 U-h 3 OtfEHtof 

- b 3 OKf^ffl-rSHItt*?, >*7U- h 3 0 

10 A^J-;l/3^WLTHIlEiin*^CTt>. ^gfi^HJ 
iKiHSnTtt. n *y ^ 7'- A 2 6 <DWfS3 2 6 d 2 <D;ft 
Apfri3 2 btCttSMU&l/^fillfCfrc, 28 1 <D*Affii3 2 a 

[0 0 7 4] ^ffiM^W^U7^7-A2 
6tt. IM2 6 b i:ttS*HB!l<oJSftS^a»/l\2 6 e 
*WSnt^5 0 fit, 6 efCttJSf 

S^-SlC -<~r— ^t^U-h 3 0JC«. ^/T\2 6e 

*^»Rrtfci3:ai&BB3 3 ^sitsnr v^5o smsb3 3 

20 aM2 6e^gnc<l:t\ P*y^7'- 

A2 6^a^^7aF^^^I'#J%MW^"St^T^>S 0 m 

1 8S.tfgg 1 Qtc^-r^^tc. ^t-^t7°i/-h 3 0 

^BfS«W±SIlEiin*^l:. D7^7-A2 6<D«SP 

2 6 d ^ 2 ©*iffi 3 2 b tcSftf *«Fttt, ^2 CD 
*AB3 2 bICjcSfflEEftfflKAoTO'y ^T-A2 6 
# u *y ^p^fgiMt^^So 

[0 0 7 5] 7fx7h*Y-;H 8<DftflJ]ffifc: 

5gR?nfc3£ttl 9frct£, tt?L2 0 a*W3£*nfcjg»i 
1//HW2 o^gaMjRlii^^E.iS^tiT^^o ISilftW* 
30 -riW 2 o t±. U — )V 3 co-b ftlliBifiitc^iiSSnfc 

^El 6dtfi«l 9^flh^g8^«cSgf§C 
h J: o TB#|f fpl 0 7? rqi^EKteA^ailEMWJ* ti 5 J; o 

[0 0 7 6] fLT, ^t-S/t^-h 3 OO^fJjt- 
KKStlfc^y— X 3 4(73^^g[UC^, ^«jH°V6?r 
frbTU— ;l/3*h'l»ElMffi^'l'*3£ fc rS , Wl^r*3 4 b^.S 

40 w- ^>nr4o o , 3 4b c^j£ifiitc ti^'tt t° > 6 <nf® 

B a*^S§L, U— ;l/3 0ttlft*[Rl«iftBS5«>[Si:S: 

[0 0 7 7] fit, W-X3 4«rH-5flJ« 1 a CD 
[0 0 7 8] ;*tC. ±152/— 

f ctatc. 7f7h^-;H 8ti. faJt±{W 2 l <^ 
so 7°U-h 1 7«D»±ffl5l 7 ctc»±snfc3l3S!?n>f;l/ 
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£A7Xl 8alc«a^fil 6btfi&t§*-;M 

[0 0 7 9] L^LT, Wi$£m<D$£MMl^i—zs*'7 

<0 v - h ^)]/ b ' i I tti b 7? fR] O I! i|*e * PI L±~T S <£±¥K "P 
>y h*-f — ?l 1 8 0)5/— h-^;l/h?imL*rRl^lHllE*|5B 

[0080] fbt, *#ftn5»SEJ«fti^a 5 ixa->- 

1 8<7»— h-<;bh? lttJb#ftOlIIteWlfi±^ ftfcfi^ 
Mlc^— h^;l/h*<#ffiS«fr5?mj*<aSfc. ^x 
h*-T— ;b l 8teU — ;V3lci}LT@IEi!in*£L^ 

] 6<Dfl*a^ei 6 b^:U— ;l/3<OI3lEPt , ^tt*^¥a 
^iSa^*ti:»«i**ri/^<o #-;H 6tt5« 

7**iQ^«&rt»2i:<D«&*lft (0 1 l*. ^E?3Y 

[0 0 8 1]©:, ^— h^;l/htf#ffi»«ft^5IHlS 

— ;l/»4»SI5i 6 eh'J-^3^(±ffi4 5 fcOHfctiHR 
HUtf 0 . mm U/^;W zott'J 3 of^ih^/E 8 

[0 0 8 2] )V 1 6 Ottft 1 6 a M\ »J — 

rt/ 3 o^tt 7 tc*f LTitt«ttlR"C* o , u 3 te*f b 

[0 0 8 3] C<ORi\ ;U 1 6 cDjfHE^iE 1 6 d tefll'J 
£1 atc^LT^ft^fiB^/'c^ >J-;l/3tf)«ifc^ 

ffi^fil 6 d ^cO^^[Hl*i^hLT«±^S8(cJ: 
^-t±6tl^o SiW^W2 OtfJTCE^ei 6 d tco 

WFL 2 0 a U 3 ^l'-l'E*iv|«C^ly- h 
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[0 0 8 4] fct, ^:f*S0^ii£^»]#©5 1 SUA*/— 

u 3 b h mm fa(Dmz%m\t? 
g 5 i tctstts-tvy-— a 5 3Xfr±^— h^hira 

10 4<Ort**7 3 4 a <D{£&fr Z>mVfc*Ii&%:7 0 — ttSB 

[0 0 8 5] >tHH6^0 7^ttS^T, ?&fC 

4<D$EKgP3 4 bRtfft*e*:i^ h 1 5 Offl 1 5 c 
*£8f L T ^ S SKfrtffflB b . U 3 ±33 K &W} L 

20 ^6 

[0 0 8 6] i\m&W±l>~C>'— b^l/blcmW-Zftfc 

;l/ 1 8 ^-tr>+J-— A 5 3X^H7^7-A2 6^ 
t^r-X3 4^*^7 3 4 a i: cD^&^l^^tlT^^ 
§OT, 7^x7hW-;Vl 8 ti^i^fiO rn^T^tffe 3 

stf — ;l/ 1 6 ^Df^^^SS l 6b*'J — Af 3 cDHIIi^^ttfiJ 
tC^jffljS-d'Tl/Ko dtDB*\ v— h^l/htC^JIJ-T^'jl 
30 ML*ra^>^H>t*±a^M!3lWI»Stl. U-^3 

(OTXi ^|pI) tcErtETSS 
J:^:^oTt^OT\ ;H 6^&f 1 6c«5t 
4»A<« 2 <D5fe4g ^ b^^ttffi^T U 3 ^ 

ZzWxijjm^mtt&t, ;n 6t±. f^rt«2 

[0 0 8 7] i>-h^;l/h^ttt]lM^Btl 
^ l i 0^J;^^K0^tT^tu 5 

tc3f#U#K0^iwitcil*lHllsU U-;l/3 0?iaiL*'ia 
T M i: # ^ U — ^ 3 ic *f b r tp] fciin ^58^ ^ e b 
frU D7^7-L2 6^(1^2 6 b^:W-X3 
4cDrt«^T 3 4 atCff^S-B:*^[Rl^ia»S-aS-<^ 
3 0©a»i*3 2fctt. ^t-yt7°l/ 
— h 3 00) U~;b3tcMT^I'#5iMn^WM£nUci^bfc 
so jHc§M2 6 b*ft»^7 3 4 aTa^SDl^^^^ 
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1fF?i2 0 0 1- 1 6 3i85 

18 



(D2-0<DtJl*\t\\3 2 a, 3 2 b lC J: o T#M^tlT4o 
0. U— ;U3tcWf^-r^- F 3 0tO|i#sid 
n^jT^M^jg^S^Tti:. »M2 6btfrt»*7 3 

[0 0 8 8] *%W©HSS©fl5IKT*tt. ±a*Lfci:5fc: 

So tMT^f^x-^ 1 1 2tt, H2 0M12 l 
(ojVTJ;?^ yuy-fF (Bjl3^;W 112a. n 
-T;l/X^U>^ (flPttiW) 112b. o^W<D!7 0 v> 10 
zs-Y («£>) 1 1 2 c^K«fc^Tffij*S*U i|£{frtaaiif£ 

[0089] a»ttffiT*«. vuy>r fi 12 aimm 

t 1 12 ctt^^l/^x-T F 5 4 Wffflt 
ft 5 1 0 0*^— F^Jl/F 

^n*y^fS^<. VU/^Fl 1 2aO|I»t 
S^ (S 3 0*) , X7°'Jy^l 1 2 bOtttMjKcfco 
T7 7^> 1 1 2 c6±J*±tfSnSo 1 1 

2c^)KHt 5 2l£ffP^BHn*ifioT# 20 

-;l/*x>f F5 4*gg±lf« 0 tHWx^h5 4W 

U tOftlh^ES 3 a^7?x7 

fi<y hm 1 8 bKRt&t" So dtitcJcD. vf-x7h 

*^-;M 8flD'>-h^l/h5IUJb*lft (0 1 2<D*9] 

nr u 3 ^ im L7i n^tiifETs <h. f&it^nfc^ 

-^x*y F*-T — ;l/ 1 8 t U— ;l/3 fcOUKsl^c <fcoT# 
1 a Wrtft 2^*^*0 ctUcfcD. U — ;l/3<o3IHj 30 
[0 0 9 0] iKOmVlZ, VUy-fFl 12atctt^S 

Kffii&bti^^t^, n-y s7§m*nfr-?\ Emm 
Sct^c-rsc^m^So 

[0 0 9 1] H22B, r[llW7^faX-^ 1 1 20 

x— 7U-A«Wt^tl/cVU/^ Fl 1 2 
a. fyl/V* 112c. — igap-e^V^^ 112c 

/V- 1 1 2 d. Wn- 1 1 2 d frcH^BtiWft©^*] 
^^LS^-ObX^U >^ 1 1 2 blCcfcoTttfcRStl 
So U/n-1 1 2 d^n\gW^i)Lt7f x7 Ft>-Y- 
;H 8<9Mifiil 8bfcSfT5t^ 7fx7FM-/H 
8 0M"E%RlitLT#— ;l/ 1 6 b7U-ho~)\Hm2lc& 

[0 0 9 2] SJffllSP 2 0 O^bVU/Y F 1 1 2 a &cgj so 



2 atfn^^xyj l 1 2 bt:fitlT77>^> 1 
1 2 c^'JIt^. -?*7l/zs* 112c 4r — ifflSrSBT? ImISHi 
ffitcttltSftTl^SW*— 1 1 2 d tOfl6fljBco/T\SB«^^ 
x7h^-;H 8*P?>gtRSLT^S 0 fct, n>y^ 

[0 0 9 3] »C CPU#\ y-F^F^D7^t 

s ^ < stjiassp 2oo^b ©ia««af ott^wf fen a 

(S 4 6«) o >£M l 2 b^*(a 

oT7 0 7>>>> i i 2 c^BoT^tcgimsn. iw^— 

1 1 2 dfclr'ilSlrrSo CLttfCfctK U/^-l I 2dOfl±J 
aof[\Sii:7fx7 F*-Y — ;l/<Dfl* l 8 b ^p®^ 
£0 U 7fx7h^U 8<D^— h^bh^ltbU 
^l^OEf^ffiitTSo ^-h^h*^[lilSnTU 
— ;l/ 3 ^3 IH 4 . b*[Rj^|Hl(te-r S i:. eSihStifc^x *y 

h*>T— ;l/ 1 8 fc U— ;l/3 fcOEKteSfc J:oT^— ;b l 

6tfV-Jl3(D^Jjfa9{M^mhls, 71/-A1 aO 
[0 0 9 4] 0 2 3 7^0 2 7 H\ **8W#iSJFJ2*iS 

S O 

[0095] H2 3B, *aw*«fflsn*flSaD^— F 

^;bFSS^J^LTl/>Sc C<Dflajl?t±^ ^^v^;V3 

i: LT. ^Er— £ 31 K A7 ^;V3 0 4 iCiUg LfcU-f 
-V3 1 3*Sffi5U- ;l/3 1 2^{JB^fcSft I >-f >^3 

1 O^i^Tt^o ^E— ^3 1 1 tfIEjffifc:M l lfci~££ £ 

2 o 0*4. ^£-^ l l O^rlEfJlf «^5*c^^fV^3 l 
OOT-^31 1 *JBftLT->— F^;l/F 3 0 2 

si^itSo coi&^, ^e-^3 i i oa^fii^^aB 
■T S C J: o T^Jl b om-h&w&t S C £ ftntm-v 

feSo ft*5, CO«J«T*ti. ^FMSil 0 0^. 
Sffln ^y y U ^>^> 3 ^*«pot>(Dtf a* L 

;bh 3 0 2<DiSffi*H£-rS7'V*— 3 0 6 £rffi ffi 3 0 
Hcl^tttl^o d^^S^. i|-iftfc->— F^;VF 
ttffi*|.Slii£brc«&*Clt'<TS/--F^l/h 3 0 2WjltH 

[0 0 9 6] H2 4J4. *affi^afflStlSffiO F 

^srRfts-rsa^RiajSB*^- f^ f 3 0 2 cd*sp 
^la^-rsTv*— 3 0 6ffli c^^y^i/Fia^ap) ^ 
sttt^So a*was*»i:b{4. mmc, 3 1 
k M^^^wc^iLfcy^-vs 1 3**ffi«U-;i/3 
1 2^ffix./cvu«i^^>^-3 1 o^ffijij-rscfc^ta* 
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(11) 



RrM 2 0 0 1-16 3 18 5 

20 



[0 0 9 7] i2 5frC^-0J-e«\ ^i/hftgSl 0 

mmt^v2;\sm^i&f%fttz-7V9'>zsB~f i 04 a 

[0 0 9 9] iZ 7 K^TtfflTtt. ittiffil^^l/h^ffiS 
B£> 3 0 2 0«gB£[I[^3 7 r >'#--3 

0 emicmfrzyvTyi/zi- 1 0 4 b £&c<fc DtML 

[0 1 0 0] &*5, IH 2 3&tf02 4tC^bfcSi&^^ 
>^3 1 0[c7 o, Jfyy3t«»Li:^*l>o 
[0 10 1] ^«S«lOS/— h^I/HfiH^tt. 

[0102] 

Mi^ * 0x7/ * >y y k s * ttiK^ma-r s c t £ 
[tan ei 1^. mm^^^^^^-hm^r-y-h 

[0 3] 0 3&. #f^>3^-^l 1 1 «rSttWf SIM 40 
[04] 0 4t£. ft*iJfflgB2 0 0<?)i^Wt5^7 
[0 5] B5tt, ^r-^(DBlftliII8SO«fiKM*^"r[iieS 

[06] H6t±. »jw8i5fcctasi©a*"ia5*so*«j 
[07] H7«, a?j»w*cj;s^2^!K^*^*¥aaD;ia 

fflJ 0J «: IK TO *T 7 n - ^ - h T* fe § „ 
[0 8] 18^1 S]SP3B^«taxT/^yySfll©»JWWI so 



[0 9] 0 9 t±. IfilJSPrtPtC «t S h hU7^ iffi 

[0 1 0] 01 Oti, ^— h^;l/h»«^fM6Lfc»^ 

[01 1] 01 at, zs-h^ivhrnzmm^-mftcD 

[0 1 2] 0 1 2ti, y-h^htlgt^ftt^ 

[0 1 3] 0 l 3li. 0 1 2i:^fU7^Si07fx 
>y hsiW — ;M 8 0|«#E , l*7?[Rl^fctt^»flfilEI'efe5o 
[01 4] 0 1 4tt. h^bhOS&'JIttiL 

[0 1 5] 0 1 5l±, P7^7-A2 6*lttWrSlttW 

[8 163B16H:, ^t-yt7°U-b3 0 SKiWf 

[B17] Hl7li, h^;bh/jniSJS^<t^n^^ 
««of¥3Bi*.1M9i , r*.ttWBlT?**o 
[0 1 8] 0 1 8H\ v— F^;l/hftQisKl(Etc<tSay ^ 

[0 19] 0 1 9ti. h^;l/bftpaStcj:Sn^ 

[020] i2 0tt, nmmy^ ^3-^-2 mm 

[02 1] 02 Hi. W»W7^:iX— £<Dftf¥ (o 
[0 2 2] g2 2ti, ffiCDVli^7^^-^x-^Of?iJ?r 
[02 3] /^y ^;bfJJtC^;Uh?l^nr^¥® 

[02 4] B24tt, hoiBSBlc^b h?fi^joIS:¥ 

[025] H2 5tt. mmc^hm^^mmmm^ 
n m & ^ ~t M m m & s 0 

[0 2 6] 0 2 6C4, /*y?)H$\fc7VT>isia1~1>\® 

\ 1 6 n £ $J * i J 0 tfeSo 

[02 7] 02 7C4. h^bhSSMC^U-T^^a 

100 y-h^VMI^gf 

104, 104a, 104b ^liD 0, Jfyy3t 

2 0 0 ftlJffllgP 

3 0 2 >— h 
3 0 4 /vy^;l/ 

3 0 5 ^y^7°b~ h 

3 1 0 nsn^^y^ 
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